Second harmonic generation (SHG) in reflection from the surface of centrosymmetric media is, in principle, a promising tool for investigating electronic surface structure /I/. Since it represents a purely optical method, it is not restricted to a special environment such as ultra-high vacuum. Hence, it provides a way of in situ, non destructive, and remote measurement of surface properties. It can be shown, following the argument of Bloembergen et al. /2/, that any higher multipolar contributions to the signal from the bulk should vanish, if both fundamental and second harmonic are polarized perpendicular to the plane of incidence (i .e. the respective electrical field vectors are parallel to the surface and to each other) /3/. So, under this condition, the process is highly surface sensitive. Guyot-Sionnest and Shen /1/ have demonstrated that the signal should be due to long-range in surface electric quadrupole interaction and to local electric dipole terms. The latter are attributed to local electronic excitations in the interface 1 ayer. From our cluster calculations /3/ we expect such states at the BaF, (111) surface. Indeed, we observe a spectral dependence of the second harmonic signal, as is shown in fig. 1 . This means that at least part of the electronic surface structure is preserved desp.ite the fact that the surface is obviously covered with adsorbates from the surrounding air. Apparently, to a great extent the signal can be associated with the w i t h 0 being t h e azimuthal angle. The spectral dependence o f SHG w i t h a p o l a r i z a t i o n component perpendicular t o t h e surface i s shown i n Fig. 3 f o r both E-vectors being a t 45O t o t h e plane o f incidence. This i s the s i t u a t i o n where the t o t a l signal i s strongest. The p r i n c i p a l feature o f the spectrum, i.e. two peaks around 510 nm and 535 nm, i s s i m i l a r t o s-polarization, however, the r e l a t i v e i n t e n s i t i e s are d i f f e rent. This might come from a d i f f e r e n t azimuthal o r i e n t a t i o n i n both cases, as can be seen from t h e d i f f e r e n c e between Fig. 3a and b. Work i s presently going on i n our laboratory, t o i n v e s t i g t e t h i s question i n more d e t a i l .
i p o l e i n t e r a c t i o n . Having an i o n i c c r y s t a l , we can i d e n t i f y macroscopic dip01 ar azimuths i n t h e surface plane. These are along the barium-fluorine d i r e c t i o n s . Due t o the C , , symmetry o f t h e (111) plane and the f a c t t h a t a l l p o l a r i z a t i o n s are p a r a l l e l t o t h e surface, t h i s leads t o a s i
W e also performed f i r s t experiments on monovalent i o n i c c r y s t a l s (NaC1 and KC1). Here, we do n o t expgct t o f i n d the pronounced e l e c t r o n i c s t r u c t u r e i n t h e bandgap a t t h e surface. Consequently, surface SHG should be dominated by t h e long-range e l e c t r i c quadrupole term more l i k e l y than by d i p o l e i n t e r a c t i o n . This means, t h a t no pronounced i n f l u e n c e o f t h e microscopic ordering should be present. Indeed, f o r s-polari z a t i o n we observe n e a r l y azimuthal isotropy f o r both c r y s t a l s . This i s shown i n Fig.  4 f o r NaC1. For 45°-polarization, however, we observe a tremendous one f o l d anisot r o p y i n both cases. Presently, we do n o t y e t understand t h i s r e s u l t , b u t our f e e l i n g i s t h a t i t might .be associated t o some e f f e c t o f adsorbed water. This i s subjectto f u r t h e r investigations.
